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(54) RECORDING AND REPRODUCING OPTICAL MEMORY HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To record and reproduce 
information of large capacity in an optical memory disk device 
to an optical recording medium and a magneto-optical 
recording medium by vertical resonator surface light emitting 
semiconductor lasers. 

SOLUTION: This optical memory head is constituted as a 
vertical resonator surface light emitting semiconductor laser 
array A constituted by arranging vertical resonator surface 
light emitting semiconductor laser elements 1, 1,... having 
super-high fine holes 4 at laser beam transmitting parts 3 in a 
grid shape. Then, the vertical resonator surface light emitting 
semiconductor laser array A is constituted by being inclined 
by a prescribed minute angle with respect to the tangential 
direction of the rotation of the optical recording medium. 
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i ] m&mut: tf *ism«B^*-r 

%ft^#u-ifT Wte, *E««*<?5lilte^»il»*' 

ifia-fca* it 3f A««v ft 5 r t- Sr«r* t -t- s 
[i**3S3] »#s 2 teaser, h— fT^KSstwh 

#«fc^51EftS£Jfl#;**y Ko 

[0001] 
[0002] 

— yhU u—iF^r^i-- K, 1" ft to if # 

MltJitoi/- if*, i^-vXoj: pftiR^Jt^S^S: 

U ^t-A7^7 h$:CD^DVD^^OROMT^ 

-c&6 0 jwwfm, w&mi [Min]a*o»/hft9tttE 

if-AxaKy h«r»«t«ii:tJ:0, 10 7 ~l0 8 [bit/ 
[0 0 0 3] fflriajfc^ y Ktt, flMBftfBftflEfrfll 

(tf-*teS«r»*»r«K) fcioT [0.1 ^ 

m]CD^-^ h9^*>-^fliiJ»SJx5o -<£>»£\ 15ft 
Ix— -4f (Vertical Cavity Surface Emitting Laser) & 

*y^-f ^^Eftif*»iiKa[fflufc«wtftv\ iti 



(2) #(W*Fl 0-143895 

[0004] y * ^ lB»W*3S«tt, 

^y^> K^H»»J*^UTSttbft^b15»lf±*fT 
[0 0 0 5] 

[*MdS»*b±5i:-t"5RH] ««^yf^ 
^lEfti5£3£«-f*, fflristf-A^y HaESas/h*^ 

JO $K La>U iRK3te**^ftfflv^ffi*o*Afi«jft»W 
)tfII^of:)t^^y--^ KT'fe^t^, ^co^ft 

[mmlO^ISft^fr^^V^T^, i^^ 1 0 [GB]cO|Bft^ft 

^g^/wf^rifso^*!; ft 

^«it»ft«»Jt**»*te^*^*fc»^KftSKft 
^iSrttft-CtSHfflWftite^^y-^y K03£^#M 

£0 [0 0 0 6] 

[lliS:*Jfct5fcft©*a] iufEU 

^-if^^m^tci^^^^iE^^M^^^^u-- 
if #^ £ teiMft fc:e*« L T ft 6 St#fi»«S«%¥« 
ifT^^Srfl'l-SISftW^Jte^^y^s/ Kfcf 

— ifftS (Vertical Cavity Surf 
ace Emitting Laser) if Kfcl 

[0 0 0 7] ft*3, ^^^^iio^Tte, fitriEfiOi^— 
1f^*-K f ^fttofe^aifru-lf^JSfibTftow 

u-ifdS^o^y^iy-fe^ hjK4pco, u-if 
^ V&f&Ztbtc^xvu-ifWi&u-^ytk 

[0 0 0 8] 

*«»*ffi3B3fe*Wfr^— !fft* VCSEL (Vertical Cav 
ity SurfaceEmitting Laser :£XT ("VCSEL J i:V^5) 

wia-efoSo se vcsEL^ifi, *»k»iihu— ifgft 

tt? S^iBtt»ft4^-lf3tasa»3fc*»feft9, 
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[0 0 0 9] H 2 MIS VCSEL*^ 1 Offffid^fe 
5 0 R VCSEL*^ 1 f*. l^— 1f3til&ai8fB3 tStR«B2 t 
xm$,£tiX^Z> 0 Mf5U-if*^tU^3^^®t^fi, 
ftj&sSjh/fc^J; 5i:io [nm]j&>& 100 [nm]#@S<o& 
aUR'Sr = ' v~ >r >- ^ L T & t>\ * Id f*iSS 1 0 [nm] 

CX, ls—Vftmfr£vXfkf&£tltz^s<**y±>h%; 
tftct£-^<D^cD \s—*f%h Lxm\K±.jjKMM£ti 
So - =3— r ^ Z/tfMPc&^tfWi VCSELiff^- 1 £r 
^^i-SWWttn-AlGaAs/GaAs ^U^p-AlGaAs/GaAs & if 

t 0 0 1 0 ] ftufS VCSEL^T- 1 ©a*^*&^*fcfC— ^ra 

ifrw>r A-efct), vcselti^a 
-cfcSo k vcselt u-r A&nm\z9tm-tz>\u^ 

co VCSELSHF-I, l, -^UEMSfSOTfii 
<* ii^O^t^^i/^/^g^^ j:oT VCSELgtT- 

i, i, '''&&*mzmmzMf&^ tix ^ 

So flfcftfcLTf*, VCSELT l"{ Ate, ^$k<D VCSELfff 

[ooii] m— n^mm^titcmm vcselt 

ffifffi VCSEL*^ 1 £5?? 5 ^J^(b*S«65c£ U * 

» o/c-^ij^r, n t nytu»m{*<D*&j7 & \z » o - 

[0012] 13 1 COfiJfESfTS^JCO VCSELT U-f 

a w s» s fT* i w a 6>* 5 #1 i \zjem zhit 5 

o<£> VCSELT 1 frhte, ^tf5*Olx— ifJt^SJKffiS 
ia±*^fn]^oT**t*nS> tufS VCSELT W Ai» 

U 9{rl53tlE»fflEfls:<0|lHEO»lftt Stria VCSELT W A 

iUME VCSELT Amm$tiX\<^Z>m&te, lWB5 
ffl<E>fcr— hdS|S»Ji±-C»<«LJWttfi*!9fco 
Tl#|:4otL4 5o 
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[0 0 13] *:-C, WB VCSELT W A*r3t1B»«* 

tt 5 ixfc 2 oco^rlB VCSEL*^ 1 ififfifSfrZ 2fl§CDb*- 
in^xKyK »3«0»-&Wt*4fifJBl3ni4:* 
5fT#l^Jfcfl*r5fflE VCSEL*-T-l^»*-J-5 2« 
<£>tf— i^xKy hcoBB^j8?&< iras-Ct S 0 

« b , X%> S m 3 ?f * 1 W fcflflt-f S VCSELT 1 
^ffM-fS HBootf— A*#s> M2, BtrlB5<B^tf— ^ 

BftW^^TtetftSo «JiOf^ffl^S^# % Suf5 VCS 
ELT Wf AKiSttS VCSEL^T- 1 C0fi$:£r3gK:*f ^ L 

»^«Bft3fcl5»jKff^fc««ffl*ffl*7*^^^ (CD- 
ROM, DVD-ROM) , »lftBrfiB**l5»jSEfr-Cfc 
^ StStMr^^^ (PC) -^7^- hv^e— KlS»»fls: 

V^^S^feKft^-f^^ (MO) ^CO^^^-f-So 

[0014] ftt:, B6l:*lfct^ll, **M^)fEfi 
^co VCSELT A— s/ K-T?IB»S^fc«f*S:lf^"rs 
tlito(Oh<D'T?&> "0 , r ftf^ s SulH VCSEL^^f- 1 <D U — -+F 

hco^«^iCCT, ^Jx.tfKlff*^^ bdSfiFffi-t-SfcS 
iiCTtufS VCSELT U>f A ^f-Attb, ffifflH VCSEL^T- 

h^Sltl-fc^»JflSjH«»TL4*iiC"C«rlB VCSELT 
=t 1 tdAWb-rt^ VCSELiR^lSr^— if%.fi&feU* 

40 IBftfflO VCSELT WA^ K-CflBft*ixfc1t«SrB8^ 
[0015] *<^fc*<^#Si: It, 1f#|g»<D 

(Si OW^L, «TJfi<OB«"C»*t« 0 # VCSEL*^ 
5^ t) o-c, aA«at^JS< Tt)i(OJiWR VCSELT 
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T-l HU-1fiBIBL4v\ Lfc#ot, «tffBjfittcA7L4 

is vcsEL*^i^s(ije$n<ev^sft^fflfi5aAiis(tSrp 

[0 0 16] ?^3feO«5t^^- K^SrfflV^fcjt^^E-y 
^ a x^f:ftt «*S«offi«;sit»±s;^y Kfc 

fcfctjfli* 5~ 1 0 [nm]SftO*|E»«EflsJi 1 OaSRttfc 
[nm] RT^7n xntfi} ^-^/l^^pjfffl {C X&W 

IE iFW^SBasTKlPK J; 5^5S**^$^Wfla v 

100 [//m](7X 2»R^y-f^y^-7Kl 2 
XVUBf^RJgh^yy^y Kl 3cof+3,&co^ 

Sul2R^ h t—y Vif/<>y Kl 3&tfn?gy— t*^ 
Kl 2 0JSffifc, miBjB»»Jco«ffigg^^J;o 
SfB^^^*^^?gric*ix5 0 r co^ -^^7^<z)^ 

*IB»S^^g!c^W(cff^jxSo ^ co J; 9 ft 

[0017] 2fe{c, ttrie^^y— > km, 3ffiBx/4 

So ?f±1B»*»ttfle*fi[«i:WC-T**)5*E, H7tli 
<5^T, «TIE VCSELTl^>f Aftjte««|B«S*Kjai:ffiU 
fc#-&£>«KSriM\ ttrlS VCSEUR^lfcifc^T, n-Al 
GaAs/GaAs **K*t 5 U-— TSttS i "T*ftS3Stt 

flfB2CDBB^ v ECR *^s>0 0 0<fcoT3- bSftfc. 8S 
ftf££#-f 3V^;bfci>3 1/4^1 5, SU^^r^f-D 
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etrM^-t^o mm VCSEL^^F- 1 "t?T E& 

»IEft«E#K:TKitU ^I/A/4JK^AttUTU-if 
Stt»fwRo^i:S^3t«0«#j«»W:TE«[4: 9 0° 
S»^P^Sft£TM&£ft£ 0 3ta*15ftfflEflc^«^ 

^-r^^jKff-cswsnfcstria vcseltu-t ai*) 

t-f-*C0T?. liMBiEftJH&tWS^JB VCSELTW ACOftfJ 

[0018] m^, #%m<Dmmyt*^v^y km**** 

y^s, KOf^fflW««:iaSria8^-*- 0 ittflE VCSELT u 
>r AMfc^-cvK o#>cd vcsel^t- i asafe»Ufc»£\ 

£fb^ VCSELTU>T A^XSUti*^, bfc*^S:fll 
CO VCSEUf^?- 1 T{-t#^^ 0 IP*,, tuWB VCSELTU-YA 
tlU — CO VCSELT W ASr^W^fc 5— oR^T*5 
< 0 ^ffMfctt, ^ 1 ^SrTlB VCSELT U>f A i: , -^tbi: 
P — ft^ffic0>t>O£r|§2<£> VCSELTU->r Al, » 1 <D V 
CSELT W AtC^ttSiSfcWSI^dS^lfi 1 "! OJIJB^fcS 

(i, io) tmt>-r^t\z.^rti^, m2<ov 
30 cselt A^m^x^tbbttfc-t&ffimm^nn 1 fT 

lO^iJi, -Ttefih (1, 10) ir^^ii-^o Si© 
VCSELTWA© (1, 10) ©U— if3fcdS3tfB»jaE 
#±i£S<*MWte, ^2 CO VCSELTU-^AO (1, 1 

o) cou— i^^tofLWtl^—^fcS^fe^ [gi^^^trv> 

ftV^f-^Slj^^^tCior, %\<D VCSELTW A<£> 

(i, i o) (DrnM^mm-tzk mm\^nt^m2<D v 

CSELT U-T A CO ( 1 , 10) CO VCSELfffT- 1 £rWfU8 
[0019] 

CSELT U-^f A-Cfctl , VCSELTl^Y Att, ^^C© VCS 
EL?gT-l ifiSU«S6i:*a««d^e>3fcO, VCSEL^^- 

5 0 WE VCSEL^T* 1 tt, U-fJfej^mffl 3 <D\£&* 1 
[jum], #VCSEL i&^PffJfiSf^ [MinDi-rSft^O 

■ E^fTWSrft-rr i^is^fcSo ^Sft 

Mitt, H5fc«rJ:5te, xtt*rft»c:ioofl 

Ytt^ft^t i o Ofl^ft^tt^jE^ffJlli** J: 
5 ic vcsel^^- i *mmi~ 5 0 # VCSEL^T- 1 © l^— tf 
50 3fci£m&3CO^f-f£iiL&l 0[nm]S«^iBlSjW?L4S: 
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Bftttfc;h/r^6o RjB»*ffl7L4fi, ^y^y-f^ 

4ffl^;i:m§o K««ilB7L4f4, fttjfS VCSEL 
[0 0 2 0] E| 4 ft, SufS lOOfflOO JFIJO VCSELT 

y a ^ 3teiE«iEft:^iff fa trest- z> &m m x t> & s 0 
t^B^co^#co/ci6. mm vcselt u-r A^. Mai&<oj:5 

<t 5 fcias^rv^ t>co<h-r>5 0 Bfrflsi o of? i o o 

VCSELTl/-r A^^gE^^^i-^^fH 0 0 0 
0 [ /i m] ^ELoT-g-ff 1 0 0 0 0 flico fcf— ^ ^ tK -/ h £ 

[0021] ^ r-c\ mso&oK. Mis vcselt w-r 

ff^lB«Ji±^, BBM2Sj&2 0[nm]ffi<O, fiSftfeftV^ 
ig^cbfc 1 0 0 0 Oficotf— ^^7jf 5; h(Cj;^1000 
0*o«Ll»Sr»< itdS^Tffi^*5o ftttWKW:, 46 2 
0 0 [/inJSrfc-t-l 0 0 0 0#Ofcf— i^/Ky hSrTKfifc 

i~3Mfsi o o?ti o o^tjo vcselt w a*. MIB* 

*J"LT 0 =arctan( 2/199) =0. 5758 2 Alt 

fc, hCDP^PS^ 2 m 

SftfcjfcV^SiKLfc 1 0 0 0 0#W|ftl$£ffi< d£as-C 

bp*> i o o o o [bit] <Dmm*mm^mw±-tz> z t 

4t*iX&#B2 0 0 [Mm]S:4tl 0 0 0 0 ;fc(Dfjf2 
Iftf-Att, 9*^^^«j»it*3iSl 0[nm/sec]<D»^ 
T\ lF7$/na (Mbit/s], f4b%1 0 0 0 0 h 
7S/^t*5^&10G [bit/s]<7)7*— ^teaJififtSrH 
9hh5 0 LTttgl 2 0[lmn]Ojl£:IS«jSE*^^:*5V^ 

Ttt^ffTttl [TByte] OW«£IE»r5 - J: #E-t?$ 

60 
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[0022] ifjis vcselt w a&««-5B8<£> 

«/h^lfto*fcirfc:ov>TBiWi-Se fflia vcselt u-r 

VCSELT? l^C^rN, JtlBftJKflc ^^gelft^ft (fr 
^■ft) K&A,*; VCSEL^? lS^Mi LT, SrjfS VCSEL 

*fpj^*5*?5W»"f5 1^— y*aittj«fB 3 , 3 to ft ram* 

Fti-Jxtf, fJfS VCSELT U^AcD^r^^^*ra^g 
70 MD+ (M-l) Fir, ^f^co^racog^f^ 

ND + (N-l) Ei:^t?*jx5o 5«*[p]^B» 

t 45 0 ZtlXV, tufB VCSELT W A <^;!£ft^£MXN 
#0 tF^^r &mm Ltl^Si ft < ttJWSrS < 

fti~^S0fi> 0=arctan { (D + E) / (MD+ (M 

-i) F] } oBB«*»fc-f-o fcftfuett, flfrts vcsel 

^ [0023] 

*?l, 1, -Sr»?«^E5iJUrftS»ii:*S»*B 

^ [0 0 2 4] ft*^2^)^0^r*fi, 

<^S(fia^-^*»UJ«F|SOjB»»7L^feo 3t 

[0 0 2 5] ft*^ 3 WJSW-CWc, »** 2 fc*5 

^ ^u-if*?l^^^tt^^^i/-if*cofti-«^:co^ 

fift^r^ft<, «Cfttt#X»%fllt«llBftjK»(0|Sft 

[0 0 2 6] W:, »*^4^^PJ-t l fi, »*3fi3fC*3 

^ ^t, SffESDtftliSasajt^Slfr^-lfT^^ Ate 



ifis v^^tiS. i§# ir>x flESWdfc 6 ^<o#i £ - 
[El 2] #3§SlcDg£B»rffiEI 
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[12)4 ] *x93<o£ffi&*ftttBi 

[El 5 ] 3tflE»i«*f-*|- LT¥»ttfc:*:3S0! SrKlt-j-S 
ttffiB 

[EJ 6 ] h^y h'ttlcXZ&mWULmX.**: 

V-^y K©K»tfc*:!|fc«BI 

i ■••»e#«»*E*# i i £ *ffr^— ip*^ 

4--; 
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[0017] »t»c, awE^^y^y 
mi 5, a^r^f-n-f-^n 6 

*3v>-C, ffJfEVCSELT WA£3fcBmiE»l¥£{£J& 
ffl Lfc^-g-OflESSriE-fo MfSVC S ELffl f£*S^ 
X, n-AlGaAs/GaAs^lSlif^-tl — 
■FJSttJi 2 ©Mfc, ECR *s<y?m 



115, &y777f-n-f-«l 6Srff^-T5o 
MIS V C S E L m=f- 1 T-T E$gjJ*±jE£ t "T -5 t > 

nx* X / 4 BtAW L-T ifffittS tgoft i § {eft 
^©iS^ttTElt 9 0° fi»irKll3ai*ft6TM« 

$ tbfcSfflE V C S E L T W A 1*3 -?3§£ L T V >5 T E , 
-iGaAsSWII^a y h *V K^Jf 
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